Nematophagous fungi include a group of fungal antagonists to nematodes. The nematophagous fungi have been suggested as promising candidates for biological control of plant parasitic nematodes. Impacts of different pH levels, temperature, light intensity, carbon and nitrogen source were tested on the growth of five nematophagus fungi under in vitro conditions. Three isolates of Trichoderma harzianum T7, T8, and T14, one isolate of Pochonia chlamydosporia var. chlamydosporia and one isolate of Arthrobotrys oligospora were tested. The results of experiment indicated that the growth of isolates of Trichoderma harzianum was maximum in pH range of 7.00-8.00. The best growth of Pochonia chlamydosporia var. chlamydosporia and Arthrobotrys oligospora was in 4.00-7.00. Effect of temperature differs between range of 15-30°C, for isolates of Trichoderma harzianum was 20-25°C, Pochonia chlamydosporia var. chlamydosporia was 15-20°C, and Arthrobotrys oligospora was 20-25°C. Maximum growth of two isolates of Trichoderma harzianum T7, T8 and Pochonia chlamydosporia var. chlamydosporia was in darkness. Best growth of one isolates of T. harzianum (T7) was in light and maximum growth of Arthrobotrys oligospora and Trichoderma harzianum T14 occurred in 12 h light and 12h dark. The best source of nitrogen for Trichoderma harzianum (T8,T14) was Nitrate potassium, while Nitrate ammonium was the best nitrogen source for (T7).The maximum growth of A. oligospora and P. chlamydosporia occuerd in Nitrate sodium. Between carbon sources Arabinose are suitable for A.oligospora and Trichoderma harzianum (T7).The maximum growth of P. chlamydosporia and T. harzianim (T14) occuerd in the use of fructose. Best growth of T. harzianum (T8) was in Mnitole.
INTRODUCTION
Nematodes one of abundant and successful organisms which are located in the very nest of ecological (Xingzhong et al. 2009 ). They are parasites of plants and animals on earth. Nematode effects on humans are by reducing of crops, direct infection of humans and incapable of domestic animals. More than a billion people worldwide are infected to nematodes, and nematodes are responsible for exotic diseases such as elephantiasis. Plant parasitic nematodes are probably the only uncontrollable organisms that cause damage and stress in plants. Nematode infection has a direct impact on the roots so that the roots are reduced in a few days (Arntzen et al.1994; Rawsthorne and Hague, 1986) . The use of natural enemies of plant-parasite nematodes as biological control organisms of the nematode diseases of crop plants is certainly not a recent idea to Plant patologist. Cobb (1917) , the forerunner of nematology in the US, proposed that predacious nematodes can be used as biological control of plant parasitic nematodes. Anyway nematologists such as Mankau (1980) , Kerry (1980) and Stirling (1984) , as well as others, have summarized investigations on the many soil microorganisms as management tools of several plant parasitic nematode diseases. Nematophagous fungi are carnivorous fungal species that use their spores or mycelial structures to capture vermiform nematodes, or use their hyphal tips to parasitize the eggs and cysts of nematodes (Nordbring Hertz 2004) , or produce toxins to attack nematodes (Li et al. 2000) . They are the natural enemies of nematodes and have developed very sophisticated strategies to either infect or capture these small animals. Nematophagous fungi are a diverse group of microorganisms, and their nematophagous habit is generally considered to have evolved independently in different fungal classes. Nematophagous fungi or fungi destructive to nematodes can be infect, kill and digest nematodes in each of three phses (eggs, larvae and adults). This soil fungus is present in most parts of the world and is found in all types of weather (Barron 1977) . Many of the nematophagous fungi are facultative parasites and they can survive in soil as a saprophyte. If there is a host plant, they can change from a saprophytic to a parasitic stage and produce a infection form structures, e.g. trapping organs, hyphal coils or appressoria. These infection structures vary depending on the type of host nematode, fungus or plant. Nematophagous fungi from three groups were formed; endoparasites, predatory and ovicidal. They are worldly fungi take place in natural and agricultural soils and in all types of decomposing organic matter (Mota et al. 2003) . The ovicidal group is a parasites of eggs and nematodes, but in the absence of host plants will survive as a saprophyte (Lysek et al. 1982) . The eggs of the nematode parasite fungi can affect the development of eggs in the soil and cause their ruining. Studies on natural processes of destroying nematodes eggs by this fungus in the early stages, but they represent an alternative approach which, if used with other prophylactic measures, may help control species of importance (Lysek et al. 1982; Araujo et al. 2009 ). The use of these fungi to parasite the egg of nematodes, is an important biological phenomenon, that can be used for biological control of plant parasitic nematodes. Between the favorable species from this group, the fungus Pochonia chlamydosporia, a deuteromycete, and facultative parasite. This fungus is greatly distributed and has been successfully used in laboratory conditions for the parasite of eggs of Meloidogyne sp. (Kerry and Hidalgo 2004) , Ascaris suum (Araújo et al. 2008) .These fungi through the production of appressorium from non specialized hyphae surround the egg surface and with chemical and physical methods penetrate the egg. (Lysek and Sterba.1991; Sharon et al. 2001) reported reduced root galling on tomato by Meloidogyne javanica (Tylenchida:Meloidogynidae) after soil pre plant treatment with a peat bran preparation of Trichoderma harzianum. The nematode trapping fungus Arthrobotrys oligospora captures nematodes by using special hyphae which forms a three dimensional networks (Anders et al. 1991) . Arthrobotrys oligospora, has shown the highest potential to control the multiplication of Meloidogyne mayaguensis, a root knot nematode parasitizing those plant species or cultivars resistant to other tropical Meloidogyne species (Duponnois et al. 1995) . However, developing some fungi as potential biopesticides is difficult because their mycelial growth on artificial media usually depends on the fungal species and on the components used in the culture media (Latge´ & Sanglier 1985) . The nutritional requirements for fungal growth vary among different biocontrol agents, for example, nematophagous fungi are greatly influenced by nutrients and culture conditions (Bricklebank & Cooke 1969; Saxena et al. 1989; Li & Holdom 1995) .
Therefore, the objective of this experiment was to study physiological and nutritional requirements of different isolates of nematophagus fungi in order to understand differences among the isolates for the proper mass production of this fungi.
MATERIALS AND METHODS

Fungal inoculum preparation
All fungi were obtained from plant pathology department, agriculture faculty of Tehran University and were cultured on potato dextrose agar (PDA, Oxoid). Seven days after incubation (25°C), the purified fungi were used in experiment.
Physiological study Effect of temperature
The fungi were subjected to different temperature conditions to study the best suited temperature level for the growth of the fungus. Potato Dextrose Broth medium was used in one experiment to study the growth in liquid medium. Thirty milliliter of liquid medium was poured into a 150ml conical flask under aseptic conditions and inoculated with 5 mm diameter identical culture discs of each isolate. The experiment was done by four replicates. Inoculated conical flasks containing PDB medium were incubated at 10±1°C,15±1°C, 20±1°C, 25±1°C and 30±1°C. Dry mycelial weight was recorded in the liquid cultures ten days after the incubation.
Effect of pH
Effect of pH on the growth of those isolates was also tested in the laboratory using liquid cultures containing different pH levels. Potato Dextrose Broth medium was used to study the effect of pH of medium on the growth of different isolates of nematophagus fungi. Thirty milliliter of liquid medium was poured into a 150 ml conical flask under aseptic conditions. The Reaction of the medium was adjusted to the desired pH by adding 0.1N NaOH or 0.1N HCl (Naik et al. 1988) . The medium was buffered with Disodium hydrogen phosphate citric acid buffer according to the schedule of Vogel (Vogel 1951) . Flasks were sterilized at 121 0C at 15 psi for 20 minutes. Each flask was inoculated with each isolate using 5 mm diameter mycelial disc in sterile conditions. Inoculated flasks were incubated at 25±1°C for ten days and the dry mycelial weights were obtained. The cultures were filtered through whatman No. 42 filter paper and the dry mycelial weight was measured by subtracting the initial weight of the filter paper from the weight of the filter paper along with the mycelial mat.
Effect of Light Regime
The fungi cultures of different isolates on PDB were exposed to continuous light, dark and 12h light and 12h darkness in an environment chamber maintained at 25±1°C. Mycelial disc of five mm of each isolate was used to inoculate conical flask. Four replications were maintained for each treatment. Inoculated flasks were kept in environment chamber and light intensity was adjusted to required level. The mycelia growth was measured in each case ten days after inoculation.
Nutritional study
The utilization of carbon and nitrogen nutrition was studied by replacing the fructose and potassium nitrate in the basal medium with various nitrogen and carbon compounds on the molecular weight basis. Potato broth was used as a basal medium for studying carbon and nitrogen. Thirty milliliters of the medium dispensed in 150 ml conical flasks were sterilized and used for inoculation with the fungus. All the flasks were inoculated with 5 mm diameter mycelial disk obtained from 7 day old single spore cultures of nemaophagus fungi isolates and incubated at 25±10C for ten days. The cultures were filtered through whatman No. 42 filter paper and the dry mycelial weight was measured by subtracting the initial weight of the filter paper from the weight of the filter paper along with the mycelial mat.
Effect of carbon source
Carbon compounds tested in the study were Sorbitol, Arabinose, Fructose and Manitol. Potato broth medium without adding fructose was used as a control. Potassium nitrate was used as a source of nitrogen for all treatments. Carbon sources were added to the basal medium (potato broth medium) at 21.053g of carbon per liter of medium. Each flask containing different carbon sources was inoculated with a 5 mm mycelial disk of seven day old fungal cultures and incubated for ten days.
Effect of nitrogen source
Four different nitrogen sources used in this study were Ammonium nitrate (NH 4 NO 3 ), Potassium nitrate (KNO 3 ), Sodium nitrate (NaNO 3 ) and L-Proline. Different nitrogen sources were added into potato broth medium at 1.3855g of nitrogen per liter of the medium. Fructose was used as the source of carbon in all the treatments. Potato broth without adding Potassium nitrate (nitrogen source) was used as the control. All flasks were inoculated with 5 mm mycelial disks of seven day old fungal culture under aseptic condition and incubated for ten days.
Evaluation the experiment: growth of fungi in all experiments was measured. All experiments were arranged with 4 replicates in a completely randomized design (CRD). Experimental data was statistically analyzed using SAS software (ANOVA) and means were separated by Duncan's multiple range test (P=0.05).
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RESULTS
Effect of temperature
Temperature differences among all isolates were significant (P=0.05). Different isolates of fungi responded differently to various temperature regimes as shown in the Table1 and Fig.1 . Mean colony biomass of isolates on liquid medium, was maximum at 20-25°C. Growth of three isolates of Trichoderma harzianum and Arthrobotrys oligospora was maximum at 20-25°C. Pochonia chlamydosporia var. chlamydosporia had better growth on15-20°C. There were significant interactions between isolates and temperature levels. Temperature of 10-15°C found to be not suitable for the growth of those isolates. Among the external factors which influence the growth of fungi, temperature plays an extremely important role. 
Effect of pH
The mycelial growth was different among isolates and different pH levels (P=0.05). The interaction between isolates and pH levels was also significant (P=0.05). At all pH levels tested, Trichoderma isolates (T7, T8) grew significantly better in 7-8 than the other level. In A. oligospora recorded maximum growth at pH 5-6 while pH 4-5 supported the maximum growth of P.chlamydosporia. In Trichoderma harzianum (T14) best growth occurred in PH 6-7 (Table 2 and Fig.2 
Effect of light intensity
Light has profound effect on the mycelial growth of nematophagus fungi. The exposure of the fungus to alternate cycles of 12 h light and 12 h darkness and darkness for 10 days resulted in the maximum mycelial growth of Trichoderma harzianum T14 which was significantly superior over other two treatments tested (Table 3 and Fig.3 ). The maximum growth of A. oligosporawas one that exposed to continuous light resulted and Trichoderma harzianum T8 and P. chlamydosporia gerw best in, continuous darkness (Table 3) . Effect of cultural condition of some Nematophagous fungi as biological control agent 121 
Effect of carbon source
The growth of the fungi isolates was different among isolates (P=0.05) and among different carbon sources (P=0.05). Sorbitol was the least utilized carbon compound by Trichoderma isolates (Table 4 and Fig.4 ). The fungi grown on Arabinose and Fructose recorded significantly higher dry mycelial weight followed by manitol. Arthrobotris oligospora had significantly higher mycelial growth on sorbitol followed by Arabinose, while in manitol the least mycelial growth occurred. The interaction between isolates x carbon sources was also significant. There was minimum growth observed when those isolates were grown on a medium without any carbon source (control). Values within a row followed by a same letter are not significantly different at P=0.05 according to Duncan's multiple range test. 
Effect of Nitrogen source
Mycelial growth of the fungus was influenced by all the nitrogen sources and was statistically on par with the control, which had no nitrogen source (Table 5 and Fig 5) . Nitrate amonium supported the maximum growth followed by sodium nitrate and Nitrate potassium. L-prolin was the least efficiently utilized nitrogen source by all fungi isolates. Utilization of nitrogen sources differs significantly among different isolates as presented in the ( Table 2) . Growth of these fungi on different nitrogen sources was significantly higher than the rest of the isolates. 
DISCUSSION
Temperature affects almost every function of the fungi (Lilly and Barnett 1951) . Papavizas (1985) has stated that different species of Trichoderma have their own ecological preferences. However, the species of Trichoderma are distributed worldwide. Most of the Trichoderma strains are mesophilic. Low temperatures in winter may cause a problem during biological control by influencing the activity of the biocontrol agents. Studies are available on the effects of temperature on the spore germination and germtube growth (Magan et al.1988 ), mycelial growth (Danielson et al. 1973 , Samuels 1996 , competitive saprophytic abilities (Naar et al. 1998; Badham 1991 , Eastborn et al. 1991 and on volatile and non volatile metabolite production (Tronsmo et al. 1978) of Trichoderma strains. Most Trichoderma strains are mesophilic, and cannot protect germinating seeds from soilborne diseases caused by cold tolerant strains of plant pathogenic fungi during cold autumn and spring conditions. The mycelial growth and sporulation of P. chlamydosporia are influenced by components of the medium and culture conditions (Kerry et al.1986; Zaki et al. 1993) (Nagesh et al. 2007) report that best temperature for growth of P. chlamydosporia was 25-35 o C. (Arevalo et al. 2009 ) report that the optimum temperature for growth and spore production ranged between 24 and 28°C for P. chlamydosporia isolates. (Fernandes et al. 199) all fungal isolates grew faster at a constant 20°C on Potato Dextrose Broth. (Duponnois et al. 1995) record that optimum growth of A. oligospora occurred at 25-30°C. (Pandey 1973; Sanial 2000) demonstrate that best temperature for growth of A. oligospora was 25°C. (Morgan et al. 1997 ) record that peak growth rate was found to occur between 20 and 25 °C for A. oligospora. (Nagesh et al. 2005) demonstrate that the optimum temperatures for A. oligospora growth, sporulation, conidiospore germination and conidiospore production ranged were between 25 and 35°C. (Gomez et al. 2003) reported that two Cuban isolates of Arthrobotrys oligospora showed greatest and least growth at 25 and 32°C, respectively. (Uponnois et al .1995) demonstrate that the best PH for growth of A.oligospora was 5-6. (Nagesh et al. 2005) report that pH optima ranged between 6.0 and 7.5 for A. oligospora. (Nagesh et al. 2007 ) record that the optimum PH for P. chlamydosporia was 6.5-7.7 (Kredics et al. 2003) demonstrate that isolate of Trichoderma can grow in PH between 2-6 with an optimum at 4.0. Jackson et al. (1991) have found that optimum biomass production of three Trichoderma isolates occurred at pH ranges between 4.6 and 6.8. (Seyis et al. 2005) observed that the activity of Trichoderma harzianum was maximum around pH 5. It has been demonstrated that Trichoderma strains are active under a wider range of pH (Kredics et al., 2003) . (Duponnois et al. 1995) A.oligospora grew better on an acidic medium (pH 5.6) than on a basic one (pH 7.8). (Ming et al. 2005) . For mycelial growth of P.chlamydosporia, the optimal pH range was 5-6; with pH 6.0 giving the greatest biomass. Trichoderma spp showed an ability to use a variety of carbon as well as organic and inorganic nitrogen compounds as sole source of carbon or nitrogen. Papavizas (1985) has stated that different species of Trichoderma spp have their own ecological preferences. However, the species of Trichoderma are distributed worldwide. From our study it is evident that the wide occurrence of trichoderma spp is supported by the fact that it has an ability to utilize a variety of nutritional factors as well as they have a broad range of pH and temperature tolerance for their growth and sporulation. Although with certain conditions the growth and sporulation were reduced, but Trichoderma spp was still able to grow. These observations are interesting for the ecological behavior of this antagonistic fungus. (Upadhyay and Rai, 1978, 1979) earlier reported that Trichoderma spp. prefer and grow well in the soils having acidic pH and high organic matter (Upadhyay and Rai, 1978, 1979) . Our result shows that isolates of Trichoderma don't have necessary need to nitrogen source, so that the amount of biomass produced in the control condition was not much different from the other nitrogen sources. But in other fungi, there was significant difference between the use of nitrogen and control.
CONCLUSION
It is widely known that environmental parameters such as abiotic (soil type, soil temperature, soil pH, water potential and such like) and biotic (plant species and variety, microbial activity of the soil) factors as well as other factors such as method and timing of applications may have influence on the biological control efficacy of fungi isolates of nematofagous fungi under study varied in their ability to grow in different temperature, light, pH levels ,nitrogen and carbon source. Most of the isolates preferred temperature range from 15 to 25 0C for the growth and isolates grew well at pH of 5 to 7.
